Abstract 'Single-sitting' laparoscopic cholecystectomy followed by endoscopic common bile duct clearance is emerging as a viable option for management of cholelithiasis and concomitant choledocholithiasis. The only disadvantage of the procedure is logistical since it requires co-ordination between two teams-the surgeons and the endoscopists. This limitation can be overcome in centres where both the procedures are performed by one team. With a considerable experience in endoscopy, we conducted a prospective study in a select group of patients to assess the feasibility of this single-sitting approach. The study included 38 patients with a radiological diagnosis of choledocholithiasis or jaundice at presentation. After laparoscopic cholecystectomy, the patients were turned prone and subjected to endoscopic retrograde cholangiogram, sphincterotomy and extraction of the common bile duct stone. The procedure was successful in 33 (87 %) of patients. The mean procedure time and hospital stay were 2 h, 20 min and 2 days, respectively. None of the patients had any major complications. We conclude that in a select group of patients, single-sitting laparoscopic cholecystectomy followed by endoscopic clearance of the common bile duct stone is safe and effective.
Gastroenterology between April 2009 and June 2012 were included in a prospectively maintained data base. Patients with radiological diagnosis of choledocholithiasis and/or those with jaundice at presentation were selected for the single-sitting approach. We excluded the following category of patients from the present trial-CBD stone diameter more than 1 cm, presence of cholangitis, co-morbidity restricting prolonged anaesthesia and any other contraindication for endoscopic retrograde cholangiopancreatography like duodenal obstruction, coagulopathy etc. Informed consent was obtained from the patients. Possibility of conversion to open surgery either due to failed laparoscopy or endoscopy was clearly explained to the patient. Patients with raised serum bilirubin received preoperative parenteral fluid, broad spectrum antibiotic and vitamin K. Laparoscopic cholecystectomy was performed in the conventional manner. A subhepatic tube drain was always placed to drain bile in the event of incomplete CBD clearance resulting in cystic duct blow out. After completion of cholecystectomy, the patient was turned prone and endoscopic retrograde cholangiogram (ERC) was performed followed by sphincterotomy and extraction of CBD stone by Dormia basket and/or balloon. Complete CBD clearance was confirmed by balloon sweeping and by cholangiogram. In case of any doubt, a 10 f-10 cm plastic stent was placed in the CBD that was removed 4 weeks later. In case of failed CBD clearance, the patient was turned supine and open choledocholithotomy and T-tube drainage was performed. In the postoperative period, the patients were assessed in the conventional manner for vital parameters, abdominal signs and for any LC-or ERC-related complications. Any unusual abdominal pain in the postoperative period was evaluated by serum amylase estimation to rule out pancreatitis. Oral fluids were resumed on the day of surgery and normal oral intake was restored by about 48 h. Patients were discharged as soon as they were ambulant and tolerated oral feeds.
Results
A total of 52 patients were admitted with a diagnosis of cholelithiasis and choledocholithiasis. Thirty-eight patients (6 males, 32 females) qualified for the single-sitting approach. The mean duration of symptoms was 21 weeks (2 days-12years). The clinical presentation in these patients has been listed ( Table 1) . Liver function test revealed mean serum bilirubin 3.5 mg/dl (range 0.9-6.7 mg/dl), SGOT 180 U/L (range 32-596), SGPT 190 U/L (range 17-472), serum alkaline phosphatase 438 U/L (range 95-1204). Deranged liver function i.e., raised serum bilirubin and/or liver enzymes were noted in 32 patients. Abdominal ultrasound examination showed gallstone in all, CBD stone in 23 and dilated CBD ( Fig. 1 ) in 22 patients. MRCP was performed in 18 patients that confirmed CBD stone in all. The mean procedure time was 2 h 20 min (range 1 h 30 min-2 h 45 min). The single-sitting procedure was successful in 33 patients (87 %) (Fig. 2) . In five patients, the procedure failed leading to conversion to open surgery. This was during laparoscopic cholecystectomy stage in one patient and failure of ERC and CBD clearance in four patients. Difficult anatomy due to obliterated Calot's triangle was the cause of conversion during laparoscopy. ERC failure was due to cannulation failure, Dormia impaction, failed stone retrieval and impression of cystic duct stone in one patient each. The cystic duct stone, however, turned out to be a false impression on cholangiogram due to air bubble (Fig. 3) . Eight patients in the immediate postoperative period had self-limiting moderate abdominal pain, but normal levels of serum amylase. None of the patients had any postoperative complications. The mean postoperative stay in patients who had successful single-sitting procedure was 2 days (range 1-3 days).
Discussion
The single-sitting approach in the present study was applied to a select group of patients i.e., with radiological evidence of CBD stone or jaundice. Those with large-sized stone or co- morbidity were excluded. Since the present study was carried out as a feasibility study, the strict inclusion or exclusion criteria was to ensure that there were not so many negative or failed endoscopic CBD interventions. Encouraged by the high success rate, we feel the scope of this approach can be extended to all except those in whom ERC is otherwise contraindicated [12] . Laparoscopic CBD exploration is the latest among all modalities of treatment for CBD stones. It is technically demanding requiring special instruments as well as skills thereby limiting its acceptance amongst surgeons. On the other hand, techniques of endoscopic clearance of CBD are more than three decades old and the expertise is widely available across the globe. In a multicenter prospective randomised trial, published more than a decade ago, Cuschieri et al. demonstrated that preoperative endoscopic clearance of CBD followed by laparoscopic cholecystectomy was comparable to one-stage laparoscopic cholecystectomy and CBD exploration in terms of success rate, morbidity and mortality [9] . This has further been proved in subsequent studies [13, 14] . The hospital stay and the total treatment cost were, however, significantly less with the one-stage laparoscopy group prompting the authors to recommend the latter as the procedure of choice [9, 10] . It is obvious that longer hospital stay, as well the resultant increase in the treatment cost, is the fall out of the staged procedure. Both of these could be addressed by performing endoscopic CBD clearance concurrently with cholecystectomy.
In 1993, Deslandres et al. was the first to report laparoscopic cholecystectomy and concurrent endoscopic clearance of CBD [15] . In the technique reported by Deslandres et al., the laparoscopic surgeon passed guide-wire through the cystic duct. Emergence of guide-wire through papilla of Vater facilitated CBD cannulation, sphincterotomy and stone extraction by the endoscopist. This was followed by completion of cholecystectomy. This single-sitting approach was subsequently termed as 'rendezvous' technique [16] . We followed a slightly different technique similar to what has been reported by ElGeidie et al. [17] . The CBD stone removal was performed after cholecystectomy by turning the patient to prone position as is done normally for routine ERC. We concur with these authors [17] that passing the guide-wire through cystic duct offers no added advantage and the bowel distention resulting from ERC renders the subsequent steps of cholecystectomy cumbersome. In a review of 27 published studies on the rendezvous technique comprising of 795 patients, Greca et al. reported a success rate of 92.3 %, morbidity 5.1 % and the mortality rate 0.37 %. The mean procedure time was 104 min and hospital stay was 3.9 days. This compares favourably with our experience-success rate 87 %, no morbidity or mortality, mean procedure time 140 min and hospital stay 2 days.
In most of the centres, the endoscopic team is different from the surgical team. Therefore, preoperative clearance is likely to have logistical advantage as both the teams are allowed to carry out their respective jobs independent of each other. Failed cases of preoperative CBD clearance can be considered for open cholecystectomy and CBD exploration right away; on the other hand, when intraoperative CBD clearance fails, the advantages of laparoscopic cholecystectomy is lost because of conversion to laparotomy at this stage for CBD exploration. Such problem, however, can be minimised by careful selection of patient as was done in the present study. For our patients, we acted both as surgeons as well as endoscopists. Therefore, the logistical issue of co-ordination between two teams did not arise. This advantage has been highlighted by surgeons who are also trained to perform endoscopic clearance [17] . In a meta-analysis, Gurusamy et al. reported intraoperative CBD clearance to be as safe and effective as preoperative clearance with an added advantage of shorter hospital stay [18] .
In conclusion, our study shows that in a select group of patients, single-sitting laparoscopic cholecystectomy followed Fig. 2 Intraoperative endoscopic Dormia extraction of CBD stone Fig. 3 Endoscopic retrograde cholangiogram showing filling defect (arrow) in the cystic duct that was misinterpreted as stone. At laparotomy this was found to be an artefact due to air bubble by endoscopic clearance of CBD is safe and effective. The logistic problem of co-ordination between the surgical and the endoscopy team can be overcome if the surgeon has adequate expertise to perform endoscopy.
